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AND A METHOD OF PRODUCING SUCH A FRICTION 
MATERIAL AND THE DEVICE TO WHICH IT IS FITTED 



Assistant Coirtmissioner for Patents 
BOX PATENT APPLICATION 
Washington, D.C. 2 0231 



PRELIMINARY AMENDMENT 



Sir: 



Please enter the following Preliminary Amendments in 
the above-referenced application prior to examining the 
application. 

In The Specification : 

Page 1, after the title, insert — Field of the 

Invention — . 

Page 1, line 5, delete "object of the". 



— relates to—. 

Page 1, after line 15, insert — Background of the 

Invention — . 
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Page 1, 



line 5, delete "is" and substitute therefor 
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Page 1, line 21 f delete "They" and substitute therefor 
— Such materials — . 

Page 1, line 25, delete "millimetre" and substitute 
therefor — millimeter — . 

Page 2, line 8, delete "this" and substitute therefor - 
-the above described — . 

Page 2, line 8, after "unlike" insert — with — . 

Page 2, line 14, delete "price". 

Page 2, after line 15 insert — Summary of the 
Invention — . 

Page 2, line 22, delete "characterised" and substitute 
therefor — characterized — . 

Page 2, line 24, delete "said". 

Page 3, line 19, delete "characterised" and substitute 
therefor — characterized — . 

Page 3, line 25, after "resin:" insert — and — . 
Page 4, line 6, delete "." and substitute therefor 

— — / • 

Page 4, line 9, delete "." and substitute therefor 

— — } — — . 

Page 4, line 18, delete "characterised" and substitute 
therefor — characterized — . 

Page 5, line 13, before "ring" delete "said". 

Page 6, line 11, delete "which" and substitute therefor 

359219 1 - 2 - 
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Page 6, line 12, delete "depict:" 

Page 6, after line 12, insert — Brief Description of 
the Drawings — . 

Page 6, line 13, delete "- in". 

Page 6, line 13, delete ", the" and substitute therefor 



— is a — , 



— is a — , 



— is a — , 



Page 6, line 16, delete "- in". 

Page 6, line 16, delete 11 , the" and substitute therefor 

Page 6, line 18, delete in". 

Page 6, line 18, delete "," and substitute therefor - 

Page 6, line 20, delete "- in". 

Page 6, line 20, delete "," and substitute therefor 



— is — , 



Page 6, after line 21, insert — Description of the 
Preferred Embodiments — . 

Page 7, line 12, before "above" delete "The" and 
substitute therefor — Referring to Figure 1, the — . 

Page 7, line 13, delete "(Figure 1)". 

Page 7, line 15, delete "Fillers" and substitute 
therefor — In examples C and D, fillers- — . 

Page 7, line 17, delete "(Examples C and D)". 

Page '8, line 5, after "installation" insert — shown in 
Figure 2, — . 
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Page 8, line 7, delete "(Figure 2)". 

Page 8, line 14, delete "or" and substitute therefor - 
— also called a — . 

Page 8, line 19, after "bath" insert — 14 — . 
Page 9, delete lines 23-27. 

Page 10, line 5, before "ring" delete "said". 
Page 10, line 5, before "plurality" delete "said". 
Page 10, line 9, before "ring" delete "said". 
Page 10, line 10, delete "said". 

Page 11, line 5, delete "are" and substitute therefor - 

-were — . 

Page 11, line 7, delete "is" and substitute therefor — 

was — . 

Page 11, line 8, delete "is" and substitute therefor - 

-was — . 

Page 11, line 10, delete "includes" and substitute 
therefor — included — . 

Page 11, line 11, delete "consists" and substitute 
therefor — consisted — . 

Page 11, line 11, delete "stops" and substitute 
therefor — stopped — . 

Page 11, line 14, delete "is" and substitute therefor - 

-was — . 

Page 11, line 16, delete "is" and substitute therefor - 

-was — . 

359219 1 - 4 - 
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Page 11, line 18, delete "comprises" and substitute 
therefor — comprised — . 

Page 11, line 19, delete "is" and substitute therefor - 

-was — . 

Page 11, line 21, delete "comprises" and substitute 
therefor — comprised — . 

Page 11, line 22, delete "is" and substitute therefor - 

-was — . 

Page 11, line 24, delete "is" and substitute therefor - 

-was — . 

Page 12, line 1, after "that" insert — at — . 
In The Claims 

Please cancel without prejudice or disclaimer claims 19 

and 21, 

Please amend claims 1-18, 2 0 and 22 as follows: 
1. (Amended) [Friction] A friction material designed 
for fitting to a device employing friction in a liquid medium, 
[such as, in particular, a clutch or brake disc, notably for an 
automatic gear box or associated therewith, a synchronisation 
ring or cone for a manually-operated gearbox, characterised in 
that it consists of] comprising a mat of non-woven fibres 
impregnated with a thermosetting resin [of the thermosetting 
type] , [and in that the] wherein said fibres have a length of at 
least 12 mm. 

359219 1 - 5 - 
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2. (Amended) [Friction] A friction material 
according to Claim 1, wherein [characterised in that] the average 
length of the fibres is at most 12 0 mm. 

3.. (Amended) [Friction] A friction material 
according to Claim 2, wherein [characterised in that] the fibres 
are chosen from [amongst] the group [of fibres] consisting of 
glass, wool, cotton, ceramic, polyacrylonitrile, preoxidized 
polyacrylonitrile and aramid. 

4. (Amended) [Friction] A friction material 
according to Claim 3, wherein [characterised in that] fillers in 
powder form are incorporated into the mat. 

5. (Amended) [Friction] A friction material 
according to Claim 4, wherein [characterised in that the] said 
fillers in powder form [comprise all or some of the following 
elements or compounds : ] are selected fro m the group consisting of 
copper, rockwool, carbon [(coke and/ or reduced-powder carbon 
fibres, graphite)], zirconium silicate, iron sulphide, alumina, 
rubber and diatoms. 

6. (Amended) [Friction] A friction material 
according to Claim 4 [or 5], [characterised in that] wherein 
fillers in the form of pulps are incorporated into the mat. 
35921 9 J - 6 - 
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7. (Amended) [Friction] A friction material 
according to Claim 6, [characterised in that the] wherein said * 
pulps [comprise all or some] are selected fr om the group 
consisting of the pulps of glass, aramid, acrylic and phenolic 
fibres. 

8. (Amended) [Friction] A friction material 
according to Claim 1, wherein [characterised in that] the 
thermosetting resin [of the thermosetting type] includes a polar 
solvent [, preferably aqueous]. 

9. ' (Amended) [Friction] A friction material 
according to Claim 8, wherein [characterised in that] the 
thermosetting resin is resol-based. 

10. (Amended) [Friction] A friction material 
according to Claim 8 [or 9], [characterised in that], wherein 
latex is added to the thermosetting resin [has latex added to 
it] . 

11. (Amended) [Friction] A friction material 
according to Claim 1, wherein [characterised in that the 
thermosetting resin has] fillers in powder form are added to the 
thermosetting resin, and wherein said fillers i n powder form- are 
selected from the group consisting of [it which comprise all or 

359219 1 - 7 - 
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some of the following elements:] copper, rockwool, carbon [(coke 
and/or reduced-powder carbon fibres, graphite)], zirconium 
silicate, iron sulphide, alumina, rubber and diatoms. 

12. (Amended) [Method] A method of producing a , 
friction material [according to Claim 1], [characterised by the 
following] comprising the steps of: 

a) providing a mixture of fibres [of the same 
nature of different natures is produced in a mixer]; 

b) carding the mixture [is carded] to form a 

card web; 

c) lapping the card web to form a lappe d card 

web [is lapped]; 

d) needling the lapped card web to form a 
needled mat of non-woven material [lap thus formed is needled]; 

e) impregnating the needled mat [is impregnated] 
with a thermosetting resin to form an impr egnated mat; and 

f) drying the impregnated mat [is dried]. 

13. (Amended) [Method] A method according to Claim 
12, wherein [characterised in that] between steps b) and c) , 
fillers in powder form are sprinkled on the c ard web, said 
fillers being selected from the group consisting of [which 
comprise all or some of the following elements:] copper, 
rockwool, carbon [(coke and/or reduced-powder carbon fibres, 
359219J - 8 - 



graphite)], zirconium silicate, iron sulphide, alumina, rubber 
and diatoms [are sprinkled on the card web] . 

14. (Amended) [Method] A method according to Claim 12 
[or 13] . wherein [characterised in that,] before step e) , [the 
thermosetting resin has added to it] fillers in powder form 
[which comprise all or some of the following elements:] selected 
from the group consisting of copper, rockwool, carbon [(coke 
and/or reduced-powder carbon fibres, graphite)], zirconium 
silicate, iron sulphide, alumina, rubber and diatoms are added to 
the thermosetting resin . 

15. (Amended) [Method] A method according to Claim 
12, [characterised in that step e) is preceded by an operation of 
impregnation of] further comprising the step of impregn ating the 
needled mat with fillers in powder f orm using [by means of a 
dilution or dispersion in] a liquid [of] having said fillers, in 
powder form dispersed therein before step e) . [which comprise all 
or some of the following elements:] said fillers in powder form 
being selected from the group consisting of copper, rockwool ; 
carbon [(coke and/or reduced-powder carbon fibres, graphite)], 
zirconium silicate, iron sulphide, alumina, rubber and diatoms 
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16. (Amended) [Method] A method according to Claim 
12, [characterised in that] wherein the carding step is effected 
by [means of a wool-type] a wool card. 

17. (Amended) [Method] A method according to Claim 
12, [characterised in that] wherein the needling step [operation] 
is preceded by a preliminary needling [operation] step. 

18. (Amended) [Method] A method according to Claim 
12, [characterised in that] wherein the [resin impregnation] 
impregnating step is effected by soaking the needled mat in a 
tank containing the resin [in solution or] dispersed in water. 

20. (Amended) [Method] A method according to Claim 
12, further comprising the step of w inding up the impregnated mat 
after the drying step [characterised in that, after or during 
drying, the mat is wound up] . 

22. (Amended) [Method] A method according to Claim 12 
[or 21], further comprising the step of cu tting a ring out from 
the mat, [characterised in that: 

h) a ring, or as a variant a plurality of 
sectors forming a ring, is cut out from the mat.] 
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— 25. (New) A friction material according to Claim 
5, wherein fillers in the form of pulps are incorporated int6 the 
mat. — 

— 26. (New) A friction material according to Claim 
9 wherein latex is added to the thermosetting resin. — 

— 27. (New) A method according to Claim 13, 
wherein before step e) , fillers in powder form selected from the 
group consisting of copper, rockwool, carbon, zirconium silicate, 
iron sulphide, alumina, rubber and diatoms are added to the 
thermosetting resin. — 

— 28. (New) A friction material according to Claim 
8, wherein the polar solvent is an aqueous polar solvent. — 

— 29. (New) A method according to Claim 12, wherein 
said mixture is a mixture of different fibres. — 

— 30. (New) A method according to Claim 12, wherein 
the impregnating step is effected by soaking the needled mat in a 
tank containing the resin in solution in water. — 
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— 31. (New) A method according to Claim 12, further 
comprising the step of winding up the impregnated mat during the 
drying step. — 

— 32. (New) A method according to Claim 12, further 
comprising the step of cutting a plurality of sectors out from 
the mat, each of said sectors comprising a portion of a ring. 

REMARKS 

Applicants respectfully request an early and favorable 
examination on the merits of this application. In the event that 
a telephone conference would facilitate prosecution of the 
instant application in any way, the Examiner is invited to 
contact the undersigned at the number provided. 

Respectfully submitted, 
MORGAN & FINNEGAN, L.L.P. 




Dated: March 11. 1998 By: /^yk^Z^^ 

____^/Ian G. DiBerrfarao 

Registration No. 40,991 

Of Counsel : 

MORGAN & FINNEGAN, L.L.P. 

345 Park Avenue 

New York, New York 10154 

(212) 758-4800 

(212) 751-6849 (FAX) 
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Friction material designed for fitting to a 
device employing friction in a liquid medium, and 
the method of producing such a friction material 
and the device to which it is fitted 

The object of the present invention is a friction material 
designed for fitting to a device using friction in a liquid 
medium, and the method of producing such a friction material 
and the device to which it is fitted. 

More particularly, such a friction material takes the form of 
a flat ring or a truncated cone and the device to which it is 
fitted is a clutch or brake disc, notably for an automatic 
gear box or associated therewith, operating in oil, or a 
synchronisation ring or cone for a manually-operated gearbox 
also operating in oil, such a device being installed in a 
vehicle. 

The friction materials used up to now for the aforementioned 
applications are of three types: materials of the paper type, 
sintered materials and graphite-containing moulded materials. 

The materials of the paper type consist essentially of 
cellulose fibres impregnated with resin. 

They are obtained by a wet method using a normal paper-making 
process, that is to say by dispersing cellulose fibres in an 
aqueous solution containing a resin, then spinning and drying. 

Such a method necessarily involves using short fibres, with an 
average length below one millimetre. 

Materials of this type have the drawback of degrading very 
rapidly as soon as their temperature reaches 150 °C, which is 
the case when the device that is equipped with the friction 
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material must, within a small space, transmit or absorb high 
torques at speeds which, in practice, are growing ever higher. 

This situation now arises by virtue of, on the one hand, the 
increasing power of thermal engines and, on the other hand, 
the reduction in the size of the devices for transmitting 
engine torque, which make it necessary to increase the 
gripping pressure of the friction devices. 

Sintered materials do not exhibit this drawback but, unlike 
materials of the paper type, the coefficients of friction 
obtained are low. 

Moreover, these materials generate damaging vibrations and 
noises. 

Materials of the graphite-containing moulded type have a 
relatively high cost price and do not permit stable 
transmission of a torque. 

The aim of the invention is to overcome the aforementioned 
drawbacks by proposing a friction material for a liquid medium 
which has in particular a high, stable coefficient of 
friction, a high resistance to heating at high working 
pressures, and good resistance to wear. 

A friction material for a liquid medium, according to the 
invention, is characterised in that it consists of a mat of 
fibres impregnated with a thermosetting resin, and in that the 
said fibres have a length of at least 12 mm. 

According to other characteristics taken separately or in 
combination : 

- the average length of the fibres is at most 120 mm; 

- the fibres are chosen from amongst the group of fibres of 



glass, wool, cotton, ceramic, polyacrylonitrile, preoxidized 
polyacrylonitrile and aramid; 

- fillers in powder form are incorporated into the mat, 
comprising all or some of the following elements or compounds: 
copper, rockwool, carbon (coke and/ or reduced-powder carbon 
fibres, graphite) , zirconium silicate, iron sulphide, alumina, 
rubber and diatoms; 

- fillers in the form of pulps are incorporated into the mat, 
comprising all or some of the following compounds: pulps of 
glass, aramid, acrylic and phenolic fibres; 

- the resin of the thermosetting type includes a polar 
solvent, preferably aqueous; 

- the thermosetting resin has latex and/or fillers in powder 
form added to it which comprise all or some of the following 
elements or compounds: copper, rockwool, carbon (coke and/or 
reduced-powder carbon fibres, graphite), zirconium silicate, 
iron sulphide, alumina, rubber and diatoms. 

The method of producing the friction material according to the 
invention is characterised by the following steps: 

a) a mixture of fibres of the same nature or of different 
natures as defined above is produced in a mixer; 

b) the mixture is carded to form a card web; 

c) the card web is lapped; 

d) the lap thus formed is needled; 

e) the needled mat is impregnated with a thermosetting resin; 



f) the impregnated mat is dried. 
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According to other characteristics taken independently or in 
coinbination : 

- between steps b) and c) above , fillers in powder form as 
defined above are sprinkled on the card web; 

- before step e) the thermosetting resin has fillers as 
defined above added to it. 

- step e) is preceded by an operation of impregnation 
of the needled mat by means of a dilution or dispersion 
in a liquid of the fillers as defined above, 

- the carding is effected by means of a wool-type card; 

- the needling operation is preceded by a preliminary needling 
operation; 

- the resin impregnation is effected by soaking in a tank 
containing the resin in solution or dispersed in water; 

- drying is preceded by a squeezing or hydroextraction 
operation; 

- after or during drying, the mat is wound up. 

As a variant, the method is characterised by the following 
operations; 

a) a mixture of fibres of the same nature or of different 
natures, as defined above, is produced in a mixer; 

b) the mixture is carded to form a card web; 

c f ) fillers in powder form as defined above, and a resin in 
powder form, are sprinkled on the card web; 
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d 1 ) the mat is pressed while being brought to an appropriate 
temperature to ensure the flow of the resin. 

In order to produce a device coated with friction material , 
the method according to the invention is as follows: 

g) a ring, or as a variant a plurality of sectors forming a 
ring, is cut out from the mat produced as indicated above; 

i) the ring or plurality of sectors forming a ring is placed 
in the bottom of a mould; 

j) a metal support is placed in the mould on the ring or on 
the plurality of sectors forming a ring; 

k) where appropriate, a second ring or a plurality of sectors 
forming a ring is placed on the metal support, opposite the 
said ring or the said plurality of sectors forming a ring; 

1) the mould is closed, shims being disposed so as to control 
and limit the movement of a piston closing the mould; 

m) heating under pressure is effected in the mould, thereby 
also ensuring the adhesion of the said ring, and where 
applicable of the said second ring, to the metal support; 

n) the mould is opened and the device covered with the 
friction material is cooled. 

As a variant, step g) is replaced by a step h) identical 
thereto, but conducted between steps d) and e) above. 

According to other characteristics of the invention, taken 
independently or in combination: 

- the mould and piston have a flat bottom; 
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- the bottom of the mould is grooved; 

- the mould and the piston are in the shape of a truncated 
cone; 

- the shims limiting the movement of the piston are sized so 
that the porosity of the friction material is between 20% and 
70%; 

- the heating temperature is between 13 0°C and 220 °C. 

Other characteristics and advantages of the product and of the 
method will appear from a reading of the description that 
follows, of example embodiments and implementations of the 
invention, in relation to the accompanying drawings which 
depict: 

- in Figure 1, the functional diagram of a first part of the 
installation designed for the implementation of the method 
according to the invention; 

- in Figure 2, the functional diagram of a second part of this 
installation; 

- in Figure 3, a diagram illustrating the cutting out of 
friction rings and sectors; 

- in Figure 4, a series of graphs summarizing the results of 
comparative tests* 

Four fibre mats (examples A, B, C, D) are produced from the 
following compositions by weight of fibres: 
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FIBRES 


EXAMPLES 


A 


B 


C 


D 


GLASS 


- Parts 


Z U 




20 




COTTON 


- Parts 




30 






CERAMIC 


- Parts 


10 


10 


10 




PAN (polyacrylonitrile or 
preoxidized) - Parts 


10 




10 


20 



The average length of the fibres used is as follows: 

- glass fibres: 50 mm; 

- cotton fibres: 18 mm; 

- ceramic fibres: 12 mm; 

- PAN fibres: 42 mm. 

The above fibres or mixtures of fibres , produced in a mixer, 
are introduced into the hopper 1 (Figure 1) of a feed device 2 
for a wool-type card 3 which has a feed chute 4. 

Fillers in powder form are sprinkled at the discharge from the 
card 3, on the card web formed, by means of a sprinkling 
device 5 (examples C and D) . 



The fillers in powder form have the following composition 
(composition by weight referred to the parts by weight of the 
above fibres) : 



Fillers IN POWDER FORM 

EXAMPLES 


A 


B 


C 


D 


COPPER 
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POWDERED ROCKWOOL 








10 


GRAPHITE 






10 




COKE 






10 





The card web is then lapped by means of a lapper 6, and the 
lap thus formed undergoes a needling process in two phases: 
preliminary needling by a preliminary needier with rollers 7 
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and needling by a needier 8. 

The mat of needled nonwoven material thus produced is, in the 
example depicted, wound on a roll 9 at the discharge from the 
first part of the installation. 

The roll 9 is carried into a second part of the installation 
and is paid out for the remainder of the process of producing 
a friction material (Figure 2) . 

As a variant (not shown) , the second part of the installation 
follows immediately on from the first part and the needled 
nonwoven mat is not wound up. 

The needled mat is fed into a cutting station 10 where rings 
11 or sectors 12 as depicted in Figure 3 or any other shape 
that the friction material is to take are cut out. 

The part of the mat that is not cut out, or skeleton, is 
directed to a winder 13, for subsequent recycling. 

The cut-out shapes 11 or 12 are conveyed into an impregnating 
bath 14 containing one or more resins of the thermosetting 
type in solution or dispersed in water. 



The impregnating bath is of the following composition by 
weight, expressed in parts, in a manner consistent with the 
proportions indicated previously for fibres and fillers. 



IMPREGNATING BATH 

EXAMPLES 


A 


B 


C 


D 


WATER-BASED RESIN 


60 


60 






RESOL-BASED RESIN 






40 


60 



In general, the following types of resin can be used: 
- phenolic plastic resins (resol or novolak) ; 
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- aminoaldehyde resins (urea formaldehyde, melamine 
formaldehyde or combinations thereof) ; 

- epoxy (epoxide) resins; 

- polyimide resins. 

At the end of impregnation, squeezing takes place, firstly in 
the bath (conveyor 16) and outside the bath (rollers 17) . 

As a variant, not shown, the cut-out shapes 11, 12 undergo, 
after soaking in the impregnating bath, a hydroextraction 
operation. 

The cut-out shapes 11, 12 are then introduced into an infrared 
drying tunnel 18, and then packaged. 

As a variant, the operation of cutting out the shapes is 
carried out after impregnation, squeezing and/or 
hydroextraction and drying. 

In the latter case, the impregnated mat can be wound up in 
order to be transported to a cutting station as shown in 
Figure 3 . 

Each cut-out shape, a ring or plurality of sectors forming a 
ring, is placed in a mould which has, depending on the 
equipment for which the friction material is intended, a 
bottom which is flat or in the form of a truncated cone or any 
other shape, grooved or otherwise. 

A metal support is placed in the mould on the ring or 
plurality of sectors. 

Where appropriate, a second ring is placed on the metal 
support, opposite the said ring or the said plurality of 
sectors forming a ring. 
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A metal support is placed in the mould on the ring or 
plurality of sectors forming a ring* 

Where appropriate, a second ring or a plurality of sectors 
forming a ring is placed on the metal support, opposite the 
said ring or the said plurality of sectors forming a ring. 

The mould is closed, shims being disposed so as to control and 
limit the movement of a piston closing the mould. 

Heating under pressure is effected in the mould, which 
moreover ensures the adhesion of the said ring, and where 
applicable of the said second ring, to the metal support. 

The mould is opened and the device coated with the friction 
material is cooled. 

Advantageously, the shims limiting the movement of the piston 
are sized so that the porosity of the friction material is 
between 20% and 70% and the heating temperature is between 
130°C and 220°C. 

In order to effect comparative tests with a known friction 
material of the paper type, two samples of friction material 
(clutch disc) are produced with the following composition by 
weight: 

- cellulose fibres: 30% (length: 2 to 20 mm); 

- phenolic resin: 31% 

- diatoms: 23% 

- aramid fibres: 10% (length: 6 to 20 mm) 

- quartz: 5% 

- sodium sulphate: 1% 

Four series of three clutch friction discs produced in 
accordance with the invention from the compositions of the 
above examples A, B, C and D and two series of three clutch 
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friction discs of the paper type having the above compositions 
underwent endurance tests under the conditions indicated 
hereinafter. 

Three discs from the same series , corresponding to the same 
embodiment, are placed in a testing machine of the type 
defined by the standard SAE II (US standard) . 

The test is effected in an oil bath brought to 114 °C. A 
circulation of oil is also provided with a flow rate of 
between 2 and 3 litres per minute. 

The test includes three series of cycles. 

Each cycle consists of braking, until it stops, a centrifugal 
mass previously launched at a rotation speed of 3 600 
revolutions per minute. 

After each cycle the centrifugal mass is relaunched at the 
speed indicated above. 

A 30 second time interval is provided between each cycle 
start . 

The first series comprises 50 cycles where the unit-area 
pressure of the gripping of the discs is 0.5 Mpa, the inertia 
being 0.213 m 2 .kg. 

The second series comprises 2400 cycles where the unit-area 
pressure of the gripping of the discs is 1.5 Mpa, the inertia 
being 0.501 m 2 .kg. 

The third series is identical to the first. 

The graphs in Figure 4 represent the evolution of the dynamic 
friction coefficient of each of the six samples during the 
endurance cycles defined previously. 
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It will be observed that between 500 and 800 cycles, a paper 
lining is destroyed while the friction material according to 
the invention remains intact after 2500 cycles (end of tests) . 

Furthermore, a remarkable stability will be observed in the 
coefficient of friction of the material according to the 
invention during the cycles, at a level very close to that of 
a paper-type material. 

Variant embodiments can be used. 

In particular, fillers in the form of pulps can be 
incorporated into the mat, notably pulps chosen from amongst 
the group of pulps of glass, aramid, acrylic and phenolic 
fibres. 

It is, moreover, entirely possible to incorporate the fillers 
into the liquid resin instead of, or in addition to, 
sprinkling them onto the mat. 

The fillers can also be diluted or dispersed in a suitable 
liquid constituting a first impregnating bath for the mat, a 
second impregnation then being provided so as to ensure the 
addition of resin. 

Furthermore, it is possible to use a solid resin, in the form 
of a powder, which is sprinkled onto the mat at the same time 
as the fillers. This mat is then pressed to the correct 
thickness at 60 °C for 2 sees; in this variant, there is no 
needling or impregnation. 
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CLAIMS 

1. Friction material designed for fitting to a device 
employing friction in a liquid medium, such as, in particular, 
a clutch or brake disc, notably for an automatic gear box or 
associated therewith, a synchronisation ring or cone for a 
manually-operated gearbox, characterised in that it consists 
of a mat of fibres impregnated with a resin of the 
thermosetting type, and in that the said fibres have a length 
of at least 12 mm. 

2. Friction material according to Claim 1, characterised in 
that the average length of the fibres is at most 12 0 mm. 

3. Friction material according to Claim 2, characterised in 
that the fibres are chosen from amongst the group of fibres of 
glass, wool, cotton, ceramic, polyacrylonitrile, preoxidized 
polyacrylonitrile and aramid. 

4. Friction material according to Claim 3, characterised in 
that fillers in powder form are incorporated into the mat. 

5. Friction material according to Claim 4, characterised in 
that the said fillers in powder form comprise all or some of 
the following elements or compounds: copper, rockwool, carbon 
(coke and/or reduced-powder carbon fibres, graphite), 
zirconium silicate, iron sulphide, alumina, rubber and 
diatoms . 

6. Friction material according to Claim 4 or 5, characterised 
in that fillers in the form of pulps are incorporated into the 
mat. 

7. Friction material according to Claim 6, characterised in 
that the said pulps comprise all or some of the pulps of 
glass, aramid, acrylic and phenolic fibres. 
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8. Friction material according to Claim 1, characterised in 
that the resin of the thermosetting type includes a polar 
solvent, preferably aqueous. 

9. Friction material according to Claim 8, characterised in 
that the thermosetting resin is resol-based. 

10. Friction material according to Claim 8 or 9, 
characterised in that the thermosetting resin has latex added 
to it. 

11. Friction material according to Claim 1, characterised in 
that the thermosetting resin has fillers in powder form added 
to it which comprise all or some of the following elements: 
copper, rockwool, carbon (coke and/ or reduced-powder carbon 
fibres, graphite) , zirconium silicate, iron sulphide, alumina, 
rubber and diatoms. 

12 . Method of producing a friction material according to 
Claim 1, characterised by the following steps: 

a) a mixture of fibres of the same nature or of different 
natures is produced in a mixer; 

b) the mixture is carded to form a card web; 

c) the card web is lapped; 

d) the lap thus formed is needled; 

e) the needled mat is impregnated with a thermosetting resin; 

f) the impregnated mat is dried. 

13. Method according to Claim 12, characterised in that 
between steps b) and c) , fillers in powder form which comprise 
all or some of the following elements: copper, rockwool, 
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carbon (coke and/or reduced-powder carbon fibres , graphite), 
zirconium silicate, iron sulphide, alumina, rubber and 
diatoms, are sprinkled on the card web* 

14. Method according to Claim 12 or 13, characterised in 
that, before step e) , the thermosetting resin has added to it 
fillers in powder form which comprise all or some of the 
following elements: copper, rockwool, carbon (coke and/or 
reduced-powder carbon fibres, graphite) , zirconium silicate, 
iron sulphide, alumina, rubber and diatoms. 

15. Method according to Claim 12, characterised in that step 
e) is preceded by an operation of impregnation of the needled 
mat by means of a dilution or dispersion in a liquid of 
fillers in powder form which comprise all or some of the 
following elements: copper, rockwool, carbon (coke and/or 
reduced-powder carbon fibres, graphite) , zirconium silicate, 
iron sulphide, alumina, rubber and diatoms. 

16. Method according to Claim 12, characterised in that the 
carding is effected by means of a wool-type card. 

17. Method according to Claim 12, characterised in that the 
needling operation is preceded by a preliminary needling 
operation. 

18. Method according to Claim 12, characterised in that the 
resin impregnation is effected by soaking in a tank containing 
the resin in solution or dispersed in water. 

19. Method according to Claim 12, characterised in that 
drying is preceded by a squeezing or hydroextraction 
operation. 

20. Method according to Claim 12, characterised in that, 
after or during drying, the mat is wound up. 
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21. Method of producing a friction material according to 
Claim 1, characterised by the following steps: 

a) a mixture of fibres of the same nature or of different 
natures is produced in a mixer; 

b) the mixture is carded to form a card web; 

c 1 ) fillers in powder form which comprise all or some of the 
following elements: copper, rockwool, carbon (coke and/or 
reduced-powder carbon fibres, graphite) , zirconium silicate, 
iron sulphide, alumina, rubber and diatoms, and a resin in 
powder form, are sprinkled on the card web; 

d f ) the mat is pressed while being brought to a suitable 
temperature to ensure the flow of the resin. 

22. Method according to Claim 12 or 21, characterised in 
that: 

h) a ring, or as a variant a plurality of sectors forming a 
ring, is cut out from the mat. 

23. Method of producing a device coated with a friction 
material obtained by means of the method according to Claim 
22, characterised by the following steps: 

i) the ring or plurality of sectors forming a ring is placed 
at the bottom of a mould; 

j) a metal support is placed in the mould on the ring or on 
the plurality of sectors forming a ring; 

k) where appropriate, a second ring or a plurality of sectors 
forming a ring is placed on the metal support, opposite the 
said ring or the said plurality of sectors forming a ring; 
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1) the mould is closed, shims being disposed so as to control 
and limit the movement of a piston closing the mould; 

m) heating under pressure is effected in the mould, thereby 
also ensuring the adhesion of the said ring, and where 
applicable of the said second ring, to the metal support; 

n) the mould is opened and the device covered with the 
friction material is cooled • 

24. Method of producing a device covered with a friction 
material according to Claim 23, characterised in that the 
shims limiting the movement of the piston are sized so that 
the porosity of the friction material is between 2 0% and 70%. 
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ABSTRACT 

Friction material designed for fitting to a 
device employing friction in a liquid medium, and 
the method of producing such a friction material 
and the device to which it is fitted 

A friction material for a liquid medium, according to the 
invention, consists of a fibre mat impregnated with a 
thermosetting resin, the fibres having a length of at least 12 
mm. 

The method of producing such a material includes the following 
steps : 

a) a mixture of fibres of the same nature or of different 
natures is produced in a mixer; 

b) the mixture is carded to form a card web; 

c) the card web is lapped; 

d) the lap thus formed is needled; 

e) the needled mat is impregnated with a thermosetting resin. 
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